This paper reports on the results of a study which purpose was to identify and explain relationships between some major factors associated with successful reading at Grade 5 level in South African primary schools. In South Africa, grave concerns with regards to low levels of student achievement pervade research initiatives and educational debates. Despite considerable investments in educational inputs (such as policy and resources) and processes (such as curriculum provision and teacher support), outcomes (such as student achievement) remain disappointingly low. The South African population is characterized by great diversity and variation. With 11 official languages, current educational policy in South Africa advocates an additive bilingualism model and students in Grade 1 to 3 are taught in their mother tongue. Thereafter, when these students progress to Grade 4, the language of learning and teaching changes to a second language, which in most cases is English. At this key developmental stage students are also expected to advance from learning to read to a stage where they can use reading in order to learn. With this complexity of issues in mind, Hierarchical Linear Modeling (HLM) was used to determine the effect of a number of explanatory variables at student-and school level on reading achievement as outcome variable, while controlling for language using the South African PIRLS 2006 data. Utilizing Creemers' Comprehensive Model of Educational Effectiveness as theoretical point of departure, this paper will focus on the results of an overall South African model with student-and school level variables. Improvement, 11(4) , 501-529. Kyriakides, L. and Creemers, B.P.M. (2003). Testing the dynamic model of educational effectiveness: Teacher effects on cognitive and affective outcomes.
Introduction
This paper forms part of a doctoral project in attempts to understand the factors at student-and school level that affect Grade 5 reading literacy achievement. The PIRLS 2006 project (see Martin, Mullis, Kennedy and Foy (2007) for the PIRLS 2006 International Report) not only serves as a data source and platform from which this study was conceptually built upon, but national results of this study also serve as strong evidence for the importance of conducting a study of this nature (see van Staden, 2008) .
With 11 official languages, current educational policy in South Africa advocates that students in Grade 1 to 3 are taught in their mother tongue. When these students progress to Grade 4, the language of learning and teaching changes to a second language, which in most cases is English. At this developmental stage, students are also expected to advance from learning to read to a stage where they can use reading in order to learn.
Against this background, this research proposes to identify, illuminate and explain relationships between some major factors associated with successful reading at Grade 5 level in South African primary schools. In an attempt to understand students' difficulties with reading and writing, Rhodes and Dudley-Marling (1996) stated the following, "Working with struggling students inevitably means working with disproportionate numbers of poor White, Black, Hispanic, Aboriginal and bilingual students -students whose struggles in school have less to do with their capabilities than the abilities of schools to recognize the range of individual, social and cultural differences students bring with them to school. The standardized, one-size-fits-all curricula found in so many schools today imagine students to be pretty much the same, but they're not." The authors of this paper concur with Rhodes and Dudley-Marling: the causal elements and reasons for struggling to read are not the same for all students. Therefore the attempt to investigate South African students' reading performance (in 11 languages) when given reading tasks in the language of learning and teaching is complex, specifically when South Africa's poor reading performance in PIRLS 2006 is taken into account with a Grade 5 average achievement of 302 compared to the international average which is set at 500.
Just as uniform curricula are inappropriate, a singular or a one-dimensional explanation for students' poor reading performance is equally inappropriate and inadequate in addressing a vastly varying and diverse student population in South Africa. In understanding the reasons for poor reading performance and identifying those factors that can be associated with successful readers, and those factors associated with readers at risk of failure, three systems namely the home (Martin, Mullis and Gonzalez, 2004) and students' background (Leino, Linakyla and Malin, 2004) , the school and the classroom (Howie, 2006 , Pasos, 2009 have been shown to be of major influence in reading performance internationally.
International research has revealed that a number of factors at home are important as the process of becoming literate begins long before a child enters a formal educational system. Factors include parents emphasizing reading for meaning, (Fiala and Sheridan, 2003) ; parents' education, parents' occupation and the number of books at home, students who live with both their parents, resources in the home, and specifically where students have more than 500 books in the home, performance has been proved to be better than those without any books at home (Fuchs and Woessmann, 2004) .
Factors related to students themselves include reading motivation and reading related self-perception, students who spend a lot of time reading on their own (Leino et al, 2004) ; initial experiences with learning to read (Chapman and Tunmer, 2003) ; and interest and engagement in reading on their own (Linnakyla, Malin & Taube, 2004) . Children master the rudimentary aspects of their native languages during the first years of life. By age three, they should have reached a large and varied lexicon and by age five, their command of a language is relatively sophisticated. This sophistication should increase and progress as the child enters school and learns to read (Ely, 2005) . Both English students and English second language students seem to take similar paths of development in specifically prereading skills such as phonological awareness (D'Angiulli, Siegel, & Maggi, 2004; Gersten and Geva, 2003) .
Second language students face two types of difficulties, namely interlingual learning problems caused by mother tongue interference and intralingual learning problems, caused by the structure of the second language (Verhoeven, 1990) . Agreement exists that word recognition is a critical part of reading and in learning to recognize words, students use three representational systems, namely: phonemic mapping, recognition of orthographic patterns and direct recognition of words already represented in memory. Children acquiring reading in a second language may experience difficulty with all three of these recognition processes (Verhoeven, 1990) .
Furthermore, there is a strong expectation that culture will emerge prominently with regard to many of the factors on these three levels and therefore the decision was made to explore the factors across the five major language groupings (combining the 11 languages into five language groupings). These are discussed in the next section. Factors pertaining to Grade 5 students, through their home environment, the classroom and the school, that could impact on reading performance will be identified in this study and used to describe and understand the student profiles within each of the five language groupings (Afrikaans, English, Nguni, Sotho and Tshivenda) in South Africa. It is the first time that South Africa has data on reading literacy for all languages with international comparable data that can be analysed on a number of levels.
The following sections of this paper will focus on the language profile of South Africa, followed by a description of the conceptualization and methodology used for the purposes of this study. The paper concludes with a discussion of results and conclusions.
The Language Profile of South Africa
The language profile of South Africa paints a very complex picture. During the Apartheid era South Africa had two official languages, namely English and Afrikaans. The end of the Apartheid era brought about a new constitution that gave official status to 11 local languages. Table 1 provides an indication (as taken from Mesthrie, 2002) from the 1996 Census, of numbers and percentages of people speaking each of the official languages in South Africa:
Insert table 1 here
A distinction needs to be made, amongst the complexity of languages in South Africa, between 'mother-tongue', 'language of learning' and 'language of the test'. While South African children start their learning at school from Grade 1 to 3 in their home language (mother tongue), many schools are faced with teaching students in these grades in a language of learning that is different from what the children speak at home. For the majority of students entering Grade 4, the language of learning changes (again), resulting in more than 80% of students being taught in a second language (mostly English, a language spoken by less than 10% of the population). For Grade 1 to 3 students, 'home language' does not necessarily coincide with 'language of learning' (or the 'language of the test'). For example, a Xitsonga-speaking student may attend a school that teaches in isiZulu, only to switch to English as language of learning by Grade 4. For the purposes of data analysis in this study, language groupings will therefore be defined by means of 'language of learning' (in Grades 1 to 3), which was also the 'language of the test' in PIRLS 2006 since the term 'home language' is not an accurate indication of whether or not a student did in fact receive instruction in his or her home language.
Conceptualization of the study
For the purposes of this study, Creemers' Comprehensive Model of Educational Effectiveness for schools was used as point of departure, as this model most closely bears relevance to already existing reading achievement literature. Creemers' work provides an extensive analytical model in this study's attempt to evaluate achievement across language groups. Creemers' model focuses on the explanation of student outcomes by alterable educational factors by discerning contrasting but connected levels of structure for effectiveness in education (Creemers and Reezigt, 1999) . Higher levels provide condition for lower levels and educational outcomes are induced by the combined effects of levels.
The nested structure of the PIRLS 2006 South African data and the hierarchical nature of the Creemers model mean that the current study and the model have many variables in common.
Three levels of the system are influential in analyzing reading achievement, namely the school, the classroom, and the home and students' background in order to identify those factors that can be associated with successful readers and those factors associated with readers at risk of failure.
Creemers' Comprehensive Model of Educational Effectiveness for schools (Creemers and Reezigt, 1999; Kyriakides, Campbell & Gagatsis, 2000; Kyriakides and Creemers, 2003) is used as point of departure for this research, providing an extensive analytical model to analyse achievement across the five language groupings.
Creemers' model is built around the characteristics of time, opportunity used and quality at both student-and school levels. Time and opportunity are discerned at the classroom and school level, in this way making the distinction between actually used time and available opportunity. Bos (2000) explains that Creemers therefore emphasized the availability of time and opportunity at the classroom level, while at the student level referring to actual time used and opportunity to learn.
For the purposes of this study, Creemers' Comprehensive Model of Educational Effectiveness was adapted to that of a model of reading effectiveness. In terms of components of quality, time and opportunity for each of the four levels, the following adaptations guided the study based on components and factors assessed by PIRLS 2006. Table 2 illustrates Creemers' levels in terms of context, school, classroom and student along with components of quality, time and opportunity. These components were populated with the PIRLS 2006 variables, as illustrated by the right hand column of 
Methodology
In South Africa, two grades (Grades 4 and 5) were tested for PIRLS 2006. This study is a secondary analysis of the PIRLS 2006 South African Grade 5 data. The main research question that guided the project was:
What are the factors that could be associated with Grade 5 student performance in reading literacy?
Factors emanating from contextual questionnaires of Grade 5 students, their home environment, their schools and classrooms were analyzed in relation to students' achievement scores on the PIRLS 2006 reading tests. The main research question comprises the following sub-questions:
1. What factors related to the students' background (for example motivation to read, language skills and home environment) affect performance in reading literacy for each language group?
2. To what extent do the school and classroom environments affect reading literacy performance for each language group? 3. How do these relationships between factors differ or remain constant across the 11 official languages in South Africa at least in light of the five language groupings?
For the purposes of answering these questions, Hierarchical Linear Modeling (HLM), also known as Multi Level Modeling (Snijders and Bosker, 2002) , was used to determine the effect of a number of explanatory variables at student-and school-level on reading achievement as outcome variable, while controlling for language. The aim of these analyses was to establish the relationships between one or more explanatory 1 variables (in this case obtained from items in the contextual questionnaires on student and school level) and the outcome variables (reading achievement scores for the different language groups), taking into account that the nested structure of the data means that students are in classes, and classes are in schools. The analysis of the PIRLS 2006 achievement and questionnaire data followed a confirmatory, and not exploratory, approach. Instead of using all variables available to the researcher from the different questionnaires, only a selection of variables that were expected to be related to reading literacy achievement (and in correspondence with the conceptual framework) was used for analysis purposes. In this way, the study was not guided by the available data alone, but rather by existing research into what is known about the factors that are likely to influence student reading achievement.
For the purposes of building multilevel models more effectively, it was decided not to analyze data individually for each of the 11 official languages. It has to be kept in mind that 11 official languages imply that analyses would have had to be repeated and replicated 11 times over, with a chance that, due to small sample size, the languages spoken by less than 5% of the South African population (namely isiNdebele, Siswati, Tshivenda and Xitsonga) would be excluded from the analyses. To streamline this process, the PIRLS 2006 data on languages was reduced from 11 language categories and recoded into five language groupings, namely Afrikaans, English and Tshivenda as lone-standing language groupings, followed by the Nguni languages (consisting of isiNdebele, isiXhosa, isiZulu, Siswati and Xitsonga), and the Sotho languages (consisting of Sepedi, Sesotho and Setswana).
Average achievement scores (keeping in mind that the international average is set at 500) on the PIRLS 2006 reading assessment for these language groupings and their variance are provided in Table   3 :
The South African sample for PIRLS 2006 consisted of 441 schools, all of which offer schooling at least at Grade 4 level. From an initial 15 182 schools the South African sample was proportionally selected, first by province and then by language of teaching within province to arrive at this intended sample of 441 schools. Information on seven of the selected schools was absent to such an extent that these schools could not be traced. Thus, the PIRLS 2006 study resulted in the collection of achievement-and contextual data from a realized sample of 434 schools comprising 14 657 Grade 5 students from intact classrooms (also see van Staden (2009) in press).
Results
In this section, the results of the overall South African model will be discussed in light of each of the research questions:
Results of the overall South African model are preceded by presenting a null (or empty) model. The null model (as also used by Shalabi, 2002 and described by Luke, 2004; Hox, 2002 and Heck & Thomas, 2000) has no explanatory variables and should provide the basic partition of the variability in the data between the learner-and school-level in the ensuing models. The null model can therefore be expressed as:
β0 is the level 1 intercept, γ00 is the mean value of the level-1 outcome across all level-2 units, and U0 is the deviation from the grand mean. 4 (above) indicates the existence of significant differences between South African schools in reading literacy achievement. The between school variance for the null model is 42% 2 of the total variance. Based on the partition of this variability, an overall South African model, populated with explanatory variables, can be presented. Table 5 provides results for the overall South African model. The intercept indicated provides South 2 The percentage of explained variance for the null model was obtained as follows: 12 693.7-7 290.2/12 693.70 = 0.42 or 42% variance. This procedure was followed in computing variance for all models discussed in this chapter.
African Grade 5 readers with an average English reading achievement score of 524.33 (SE=22.53 3 ).
Insert table 5 here
What factors related to the students' background (for example motivation to read, language skills and home environment) affect performance in reading literacy for each language group?
At student level, time spent on reading, opportunities used for reading by student and parent, as well as student-and parent social background were included in the model. Aspects at student-level only included student age and sex, since these biographical variables have repeatedly been proven to be significant predictors of reading achievement.
Factors at the student-level were all significant contributors to average reading achievement scores, except for reading time created by parents. For each year increase in student age at Grade 5, reading achievement decreases with 8.76 (2.00) points. Sex significantly decreases reading achievement in favour of girls by 27.50 (2.80) points 4 . Where students do not spend time on reading, reading achievement scores decrease by 9.55 (1.42) points. Where students use opportunities to read, reading achievement increases by 10.50 (1.33) points. The different effects between these two factors on reading achievement may point to possible interaction effects, since these two factors may point to the same behaviour exhibited by students and may only be conceptually different.
Where parents fail to create opportunities for their children to read, average reading achievement decreases by 8.32 (1.27) points. Of interest in Table 4 is to note that parents' reported time spent on reading with their children does not influence average reading achievement scores significantly. This result should be interpreted with caution, since the statistical non-significance of time spent on reading does not necessarily mean that time has no influence. This factor should be interpreted relative to the statistical significance of opportunities created by the parent to read with the child. In practice, the difference between parents providing time for reading with their children and creating opportunities for reading may constitute the same behaviour. The difference in providing opportunities to read and time spent reading may therefore only be a conceptual difference that was used for the purposes of this study, yet resulting in the same behaviour. 3 All SE's are provided in parentheses. All other coefficients provided in Table 4 are interpreted relative to the intercept. Also note that every one point increase or decrease in coefficients (or explanatory variables) is relative to the intercept (or dependent variable, which refers to average reading achievement for the English language grouping).
Lastly, the overall South African model indicates that parent and student social background, as measured by possessions in the home and parents' level of educational qualifications, significantly influence average reading achievement scores. In higher socio-economic households, average reading scores were on average higher by 6.30 (1.51) points compared to those households with lower socioeconomic status, fewer possessions and lower educational qualifications for parents. These results are consistent with international research findings which have repeatedly found socio economic status to be the single biggest predictor of student achievement in school in other learning areas too. While socio economic status has importance for other learning areas, this study presents strong evidence for its effect on reading achievement in particular. Table 6 indicates the variance components for the overall model:
Insert table 6 here
The variance component of the overall model when language groupings are deleted from the model indicates that the variance between schools (7 671.91) is larger than the variance within schools (6 822.94). This pattern is typical of that found in developing countries and contrary to the pattern of variance in developed countries where variance within schools is larger than the variance between schools. The implication of a larger variance between schools means that interventions can more easily be implemented, since the intervention can be tailored at school level to meet the needs of the school. With a larger variance within schools, planning and implementing interventions become more complicated, since differences at classroom level are much more varied and one-size-fits-all interventions often do not address the variations encountered within the class. However, with the inclusion of language groupings in the model, the variance component changes significantly to a pattern where variance within schools is larger than between (6 687.03 within schools as opposed to 2 512.04 between schools). This difference in variance components for the overall model suggests that the addition of language groupings to the model accounts for 36% of variance in the overall South African model.
To what extent do the school and classroom environments affect reading literacy performance for each language group?
At school-level, school and classroom variables of educational quality, time spent on reading activities and opportunities created for reading were included in the model. Educational quality refers specifically to those activities undertaken by teachers in the classroom to teach, promote and engage students in reading. Time spent on reading refers to the measurable aspects of actual time devoted by the teacher and the school on reading activities. Opportunities created by teachers at classroom level and schools are those opportunities afforded to Grade 5 students to engage in reading at school, variables related to the existence of informal initiatives, the use of materials in school and the involvement of parents in school activities. Table 5 indicates that none of the teacher level variables were significant in the overall model. The only significant factor at school level was that of reading opportunity created by the teacher. Where teachers fail to create such opportunities for students, average reading achievement appears to decrease by 14.12 (5.44) points.
It will be noted that Table 5 also comprises a variable for school socio economic status. This variable was created to convey the social background of the school by averaging indices of resources across the number of children in the school. The interpretation of the model now allows for explanations of teacher-and school-level time spent on reading, opportunities created by the teacher and school for reading and the quality of teachers that may vary across the districts within socio economic contexts that were accounted for in the model. The overall model therefore shows that, given teacher and school time spent on reading, opportunities created for reading and teacher quality, school socio economic status still leads to an increase of 69.10 (5.21) points in average reading achievement. The effect of school socio economic status of students in this model is therefore consistent with other research, which identifies socio economic status as the major predictor of differential reading achievement. Table 5 indicates that Afrikaans student achievement decreased by 10.93 points (11.17) relative to English, which served as the control language for this model. This decrease was, however not statistically significant. Of significance was the decrease in all the African language grouping average reading achievement scores relative to the control language -a significant decrease by 70.90 points (12.75) for the Nguni group, a significant 68.00 point (11.80) decrease for the Sotho grouping, as well as a significant 73.51 point (15.80) decrease for Tshivenda. These results indicate that, relative to English, the Afrikaans language grouping was the only one of the five tested South African language groupings whose average reading achievement score did not differ significantly from English, the control language for which the intercept was 524.33 (22.53).
How do these relationships between factors differ or remain constant across the 11 official languages in South Africa at least in light of the five language groupings?

Discussion
The essence of the research questions of this study sought to investigate the factors that are related to the students' background that affect performance in reading literacy, the extent to which the school and classroom environments affect reading literacy performance, and the manner in which these relationships between factors differ or remain constant across the 11 official languages in South Africa at least in light of the five language groupings. For the purposes of answering these questions, Hierarchical Linear Modeling (HLM) was used to determine the effect of a number of explanatory variables at student-and school level on reading achievement as outcome variable, while controlling for language.
In South Africa, grave concerns with regards to low levels of student achievement pervade research initiatives and educational debates. Despite considerable investments in educational inputs (such as policy, finance and resources) and processes (such as curriculum provision, teacher support and development), outcomes (in the form of student achievement) remain disappointingly low.
The model results of this study pointed to the fact that many statistically significant variables can be found at the student level. Age was an important predictor of reading achievement, with the implication that reading achievement shows downward patterns as the child grows older while remaining at Grade 5 level. This evidence clearly suggests that a suitable approach to underachievement is the early diagnosis and targeted support of students with difficulties. This, however, is easier said than done, since many teachers in South African classrooms are faced with large classes and little experience in diagnostic testing. Anecdotal evidence points to some teachers' dilemmas where, even when they are aware of students with difficulties in their classrooms, they are not knowledgeable in taking appropriate steps in providing the correct support or additional assistance to target the problem.
Another approach to handle students with difficulties in the South African education system has been to promote students to progressive grades once they have been in a grade for three consecutive years.
This approach may well be viable in a system where effective student support and remediation strategies are in place. In reality it often results in underachieving students who cannot keep up with classwork, resulting in an increased risk of drop-out.
The model results for this study also showed that sex was statistically significant in predicting student achievement, with boys perpetually achieving lower reading achievement scores than girls. In line with international patterns of reading achievement between boys and girls, national interventions could therefore be aimed and targeted at boys -if only to serve as an avenue to get boys interested in reading whatsoever.
School-level results that emanated from this study pointed to the fact that very few statistically significant factors could be found at classroom-and school-level for each of the models that were built in this study. No school-level factors, apart from teacher time spent on reading was found to be of statistical significance. The results of this study therefore confirm patterns found in developing contexts and the results of one other study that was done for mathematics achievement in South Africa (Howie, 2002) .
The importance of these factors at classroom-and school level, should however, not be diminished. A lack of statistical significance should not be regarded as lack of importance of the factor's effect on reading achievement in totality. Instead, statistically significant effects could be hidden from the current data source, but yet still represent important effects on reading achievement as mirrored by literature on the topic and what is known about that which works in terms of classroom practice.
In conclusion, evidence presented by this study confirms that Grade 5 students in South African primary schools who participated in PIRLS 2006 were not able to achieve satisfactory levels of reading competence. The gravity of this finding is exacerbated by the fact that these students were tested in the language in which they had been receiving instruction during the Foundation Phase of schooling.
The cultivation of a passion for reading, a culture of reading in South African households, classrooms and schools and the continual monitoring of reading achievement remain imperatives for the South African schooling system in years to come. The importance of a reading literate country is emphasized in the introduction of the PIRLS 2006 International Report:
"In today's information society, the ability to read is essential for maximizing success in the endeavours of daily life, continuing intellectual growth, and realizing personal potential.
Similarly, a literate citizen is vital to a nation's social growth and economic prosperity." (Martin et al, 2007:15) .
The ultimate cost of an illiterate population for whom reading is of non-significance would ultimately culminate in dire life-long economic and social consequences, both for the individual and communities. 
